[Regulations and pathophysiological significance of the biosynthesis of tetrahydrobiopterin in human endothelial cells].
Tetrahydrobiopterin(BH4) serves as an essential cofactor for the biosynthesis of nitric oxide (NO). BH4 is de novo synthesized from GTP and GTP cyclohydrolase I(GCH I) is the rate-limiting enzyme in the biosynthesis of BH4. Under inflammatory conditions, it is reported that endothelial cells release large amount of BH4. In this study, we examined the regulation mechanism of the biosynthesis of BH4 in human umbilical vein endothelial cells(HUVEC). Prostacyclin and forskolin, reagents of stimulation of cAMP signaling cascade, reduced cytokine induced biosynthesis of BH4 through the inhibition of expression of GCH I mRNA. On the other hand, stimulations of NO-cGMP signaling pathway inhibited GCH I activities through the post translational modification of GCH I enzyme. Both two signaling cascade lead to vasodilation. It is suggested that the biosynthesis of BH4 can be regulated by negative feed back regulation systems between endothelium and smooth muscle cells to prevent over stimulated vasodilation.